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Publication No. 1, 1970 Data Record Series. Generator 
Lake, Baffin Island, N.W.T. and Tasiujaq Cove, Ekalugad 
Fiord,. Battin, isiland;.N.wWet. 


Poge sb The last phrase in the penultimate paragraph 
should read ....... immediately south of the lake 
basin. 


/ URBLE 3 (continued) Insert between pages 38 and 39. 


*pioty pebnjTexyg pue eyey AoRZeASuSeyH FO uoTRedOCT Sy HbutTMoysS 
OSL SHO Zequmu jeeys HutjZ30Td OtTyderhouesdso Jo uotAzoOnporadelz Y 


“NVI YOLVHINIO 


AWG NISIAVEG 
‘ \ ee aN 


Frontispiece 


Plate l 


Plate 2 


Plate 3 


Plate 4 


Plate 5 
Plate 6 
Plate 7 


Figure 1 


Figure 2 


Figure 3 


Figure 4 


Figure 5 


Figure 6 


LIST OF FIGURES 


A reproduction of oceanographic plotting 
sheet number CHS 750 showing the location 
of Generator Lake and Ekalugad Fiord. 


Aerial photograph (A-17042-129) of part of 
Barnes Ice Cap (left) and part of Generator 
Lake (from RCAF photo taken July 19, 1961 
from 30,000 feet with a 6 inch lens). 


Gasoline powered drill with 4 inch bit. A 
five hole pattern was drilled and then the 
centre chiselled out. Note candling of 
upper few centimetres of ice. 


Preparing to lower the Dietz-Lafond grab 
sampler. The power winch was used for 
retrieval at slow speed. 


Bathythermograph and Knudsen bottle beside 
sampling site. Two reversing thermometers 
are attached to the bottle. 


Aerial view of Tasiujaq Cove. 


Boat and equipment used in the collection of 
the field data at Tasiujaq Cove. 


View from North River estuary looking into 
Tasiujag Cove. 


Location of profiles in Generator Lake along 
which echo sounder observations were made. 


Profiles 2 and 7 showing bottom morphology. 


Locations in Generator Lake at which sediment 
samples and water samples were obtained. 


Bathymetry in metres of Generator Lake as 
interpreted (by DMB) from the echo sounder 
data, and related geomorphological 
investigations. 


Location of stations within Tasiujagq Cove 
indicating the bathymetry and sampling 
locations. 


Place names and depth profile in the seaward 
approach to Tasiujaq Cove. 


Table 


Table 


Table 


Table 


6 


LIST OF TABLES 


Water chemistry of bottom samples from 
Generator Lake. 


Bottom temperatures derived from reversing 
thermometers in Generator Lake. 


Data from chemical analysis of water samples 
taken at Tasiujaq Cove, Ekalugad Fiord, 
Baffin Island, N.W.T. 


Grain size data from bottom samples, Ekalugad 
Fiord. 


SECTION I 


GENERATOR LAKE, BAFFIN ISLAND 


GEOLOGICAL SURVEY OF CANADA 


Generator Lake, Baffin Island 


Period of Survey: May 30 - August 16, 1968 


Observers: D.M. Barnett 
D.L. Forbes 
J.K. Whytock 


Division of Quaternary Research and Geomorphology 


ry Pe. 
: “” 
; - —" "= ee 7 a 
9 _ aa Lie _ : 
i _ 7 ex ° 
- ae oe fan 
ee vy 
7 ; - 
7 i an) 
~ g ’ boy a 
: 7 
€ ‘i : 7 
f p | ‘ 
: > a 
| @ Bl U i 
iG vache Aaa 
y 5 Nes 
itt Sy > 
" 
t axl 


«i # , 
°° Pot 
(aaar oe a OP Lali ay 


Pi mr * 
is 


Foye 
a a: 


War ae 
os ‘> 
sae? 


ne ante ele 
eT rn 


aie : ba S39) Sil 


ak 


*(SUeT YOUT 9 & YRTM 


42°F 000‘0€ wots T96T ‘OT ATNE usyea OFOUd AWOU 


worly) eyey ToRZeAOueH Fo Ared pue (3FeT) ded so1 
souzeg Fo 3Zaed FO (6ZT 


-ZPOLT-W) yderbojoyd Tetszey 


T 93°Td 


13 


GENERATOR LAKE 


The data presented here were collected from Generator 
Lake (frontispiece) as part of a proglacial geomorphology 
project (680040) of the Quaternary Research and Geomorphology 
Division of the Geological Survey of Canada; the data are also 
being used in the preparation of a thesis to be presented to the 
University of Western Ontario. The development, landforms, and 
chronology of Generator Lake have been described by Barnett (1967) 
and further progress reported in Barnett (1969). 


Most investigations of the lake environment were made 
through several feet of lake ice. During the summer of 1966 
five bathymetric profiles (Fig. 1) were obtained using a Kelvin- 
Hughes M.S.26B echo-sounder. Profiles 2 and 7 are shown in 
Figure 2. Four additional profiles were run in 1968, together 
with the collection of bathythermograph data, water samples by 
Knudsen bottle, bottom temperatures by reversing thermometers 
and sediment sampling by Dietz-Lafond grab at selected stations. 
A total of 26 bathythermograph traces were collected, 21 water 
samples and 20 bottom sediment samples. The station positions 
are shown in Fig. 3 and an interpretation (by DMB) of the 
bathymetric data in Fig. 4. Additional line sounding data, 
collected in August 1969 were used to clarify some details in 
areas less than 20 m. deep. 


Generator Lake is located on the interior upland of 
north-central Baffin Island at an elevation close to 400 metres. 
It occupies the upper valley of a consequent stream which prior 
to the last glaciation drained westward into Foxe Basin but which 
is currently dammed by the Barnes Ice Cap, causing overflow 
waters to spill eastward to Baffin Bay by way of the Clyde River. 
The lake's maximum dimensions at present are 13.5 km by 6.5 km; 
it drains over 400 km2 of ice-free land and part of the Barnes 
Ice Cap. The greatest depth sounded was 60.5 metres at a point 
elose to’ thenice.vcliéfe.on prefile.3 of.Fig,, ,l. 


A preliminary analysis of the bedrock geology of the 
area has been presented by Jackson (1969); granitoid migmatites 
and gnesses predominate with some iron formation immediately south 
of the lake basin. 


Climatically the area is sufficiently cold to maintain 
lake ice cover of almost two metres and it is only rarely that 
the lake surface becomes ice-free, as it did on August 23, 

1966, and again on August 26, 1969. 
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BARNES ICE CAP 


PROFILE LOCATIONS 
1 Mile 


1 Km. 


Figure 1 Location of profiles in Generator 
Lake along which echo sounder 
observations were made. 


i 


The Barnes Ice Cap, which is thought to be a remnant 
of the last Wisconsin ice sheet has been the subject of °. 
glaciological studies for several years (Baird, 1952; Ward, 
1952; Sagar, 1966; L¢gken and Andrews, 1966; Lgken and Sagar, 
1968) and a related study by Barry and Fogarasi (1968) presented 
climatological findings designed to develop models for conditions 
favouring glacierization. As current theory suggests at least 
the land-based margin of the Barnes Ice Cap is frozen to its 
base, the thermal distribution of Generator Lake waters is of 
interest to other investigations of this proglacial environment. 


D.M. Barnett 
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Plate 2 Gasoline powered drill with 4 inch bit. A five hole 
pattern was drilled and then the centre chiselled out. 
Note candling of upper few centimeters of ice. 
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Figure 3 Locations in Generator Lake at which 
sediment samples and water samples 
were obtained. 
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BARNES ICE CAP 


Figure 4 


Selected Moraines 
Depth in metres (10m. interval) 
Sublacustrine Moraine 


1 Mile 


Bathymetry in metres of Generator 
Lake as interpreted (by DMB) from 
the echo sounder data, and related 
geomorphological investigations. 
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Plate 3 Preparing to lower the Dietz-Lafond grab sampler. 
The power winch was used for retrieval at slow speed. 
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TABLE 2 


Bottom Temperatures derived from Reversing 
Thermometers in Generator Lake 


Date of BT BT slide # Location Temperature at bottom by 
cast (1968) Sediment Sample # Reversing Thermometer 
| (Fig. 2) (°c) 

June 12 1 uf Le} 
June 12 2 2 1.4 
June 13 3 3 1.3 
June 16 h 4 Lek 
June 18 5 5 1.4 
June 22 6 6 Len 
June 28 f 7 1.3 
June 29 8 8 1.3 
July 23 9 9 Lea 
July 23 10 10 bea 
July 23 salt 10 oe 
July 23 12 et 1.3 
duly 23 13 12 1.2 
July 23 1, 13 1.5 
July 23 US 14 1.8 
July 23 16 15 1.4 
July 27 ty Ve Th 
July 27 18 18 es 
July 27 19 uy ey 
July 27 20 20 1.3 
July 27 21 21 1. 
July 27 22 L pe ait 
July 27 23 3 mange 
July 27 2h a aes 
July 27 25 6 acetal 
July 27 26 cl Bie 


Notes: Temperatures in column 4 are rounded to the nearest 1/10 of one degree. 
Column 3: GSC sediment sample prefix BDA 68- has been omitted for brevity. 
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THE DATA 


At each of a total of 20 stations the following data 
were collected: a bathythermograph trace, a water sample from 
immediately above the bottom, reversing thermometer readings at the 
same depth (Table 2) and, on a second cast, a bottom sediment sample 
by grab sampler. Six bathythermograph traces were repeat casts, 
as was one water sample. The water samples were analysed through 
the cooperation of the Water Quality Laboratory of the Inland 
Waters Branch and showed that the older northeast part of the lake 
basin (east end of profile 7) contained higher amounts of some 
dissolved salts than the western portion of the lake (Table 1). 
The bathythermograph traces are shown in section III of this report. 


i . ‘ : : = Ae 

eted ontyuottok ondvrenottadta@S,J> isos ae LT) 

. rns?) BAQMSS, Setow +S pom reds done 6 ee 
a eitgete' 1 ChiSSest tate ons: Hit eraver mar : Eaieys | 
an § eos . ios tord 265 Lacon Sa.” fer 


a ). 4692 08%. Si aw 3 >a Ai) ‘ MONTY af 
gov? SoSvenNs +"s Pe ft is 1345 SW 
his iA a < i STS TOGGLE v4 bei ¥ 
3 7 Jag tchec rot tebLG oF 
{ i re aan re, 4) ; an | « . 
(4 @lGnt) SAe{ 1OL3 3X 
1 rns: T6@ 243 ne myo a2 


ad 


ce ee a 


GEOLOGICAL SUBVEY 
- 


Canage 
My HEE. EES 


Plate 4 Bathythermograph and Knudson bottle beside sampling 
site. Two reversing thermometers are attached to the 


bottle. 
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SECTION II 


TASIUJAQ COVE, EKALUGAD FIORD, BAFFIN ISLAND 
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GEOLOGICAL SURVEY OF CANADA 


Tasiujaq Cove, Ekalugad Fiord, Baffin Island 


Observers: 


R. John Knight 
Department of Geology 
Queen's University, Kingston, Ontario 


Michael Church 


Department of Geography 
University of British Columbia, Vancouver, B.C. 


Division of Quaternary Research and Geomorphology 
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TASIUJAQ COVE 


During the summers of 1967 and 1968, a field party from 
the Division of Quaternary Research and Geomorphology, Geological 
Survey of Canada, engaged in studies of recent alluvial sedimentation 
at the head of Ekalugad Fiord (frontispiece) on the Home Bay coast 
of Baffin Island (GSC project 680042). In conjunction with 
this survey, investigations were made of the bathymetry and bottom 
sediments in Tasiujaq Cove (Fig. 5). 


Tasiujaq Cove is the shallowest of three basins in the 
Sarvalik. arm of Ekalugad Fiord (Fig. 6). While the sill at the outer 
end of the arm is bedrock, the next may be morainic, like that 
separating Tasiujaq Cove. This moraine was deposited underwater 
about 6100 years ago (Andrews, 1969) by the last Pleistocene 
ice tongue to occupy the valley. By 5700 years B.P. the ice had 
retreated to the head of Ekalugad valley (6.8 km upvalley) and 
alluvial deposition began into the fiordhead from this position. 
The moraine probably emerged about 4500 years ago, so that the 
circulation between the cove and the Sarvalik Fiord has been 
restricted through most of its history. 


The delta being deposited at the distal end of the alluvial 
outwash plain continues to encroach slowly into the cove; it is 
now about 2.25 km long and 1.85 km wide at its widest. The deepest 
point, determined from soundings, is 70 m and the mean depth is 
39.7 m; the surface area is 3.61 km“. The channel connecting the 
cove with the fiord is only 3 m deep and is floored by large 
boulders that are lag deposits from the eroded moraine. 


Freshwater enters at the head between late June and early 
September from three rivers with maximum runoff during the snowmelt 
period in early July and during summer rainstorms. The average 
daily influx of water during the 1967 season,was 4.24 x 106 m 


with a maximum daily influx of 16.79 x 106 m? on July 14. In 
the low runoff season of 1968 only about 1/4 as much runoff was 


observed. 


In 1967 soundings of the delta foreslope were made by 
lead line, with positions fixed by simultaneous theodolite obser- 
vations from shore. In 1968 echo sounding was carried out. 
Positions were fixed periodically along the boat track from 
sights on a series of "range" markers on shore. The bathymetric 
map (Fig. 5) was subsequently drawn by interpolating contours 
amongst the track profiles plotted on the map. 
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TASIUJAQ COVE, EKALUGAD FJORD 
Ballin Island | 68°50'N..69°20'W.) 
Bathymetry and sampling locations 
contour interval: 10 metres (from soundings and echo profiles) 
| 0 0.6 1.0 km 
| Bottom sample (22); Bathythermograph profile (EK-9} es a —— —  ———  ——— aes ———| 
e fe} 
Figure 5 Location of stations within Tasiujaq 


Cove indicating the bathymetry and 
sampling locations. 
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A tide gauge with a pressure transducing sensor was set 
up in 1967 near the northwest corner of the cove, and records 
maintained between July 22 and August 15. The tide appeared to be 
basically diurnal, but with a double high tide often occurring. 
High tide characteristically occurred early in the morning. 

For the period of record the average daily tidal range was 0.84 ™: 
the maximum was 1.03 m and the minumum, 0.58. Without 
considering freshwater discharge from the rivers, the average 
tide would require a daily movement into and out of the cove of 
3.05 x 106 m3 of water. In view of the data presented above, it 
appears that the stream discharge may affect the water levels 


during periods of significant runoff. Water level data are 
available from the observers. 


The cove-is ice covered for about 9 to 10 months of the 
year, Opening only between late July and the end of September. 
The channel at the moraine may or may not freeze over; in the winter 
of 1966-67 the tidal exchange apparently maintained open water 
there. 


Temperature profiles were obtained using a bathythermograph 
at the nine stations shown on Fig. 5. Two reversing thermometers 
were used to determine the water temperature at water sampling 
positions. The temperatures reported in Table 3 represent the 
mean of the two thermometers, after corrections. The mean 
discrepancy between the two thermometers was 0.03°C and the maximum 
discrepancy was 0.06°C. Surface water temperatures were read 
with an ordinary thermometer divided in 1/10ths °C. 


All the results reported in Table 3 were obtained on 
August 20, 1963. 


Water samples were taken in each BT profile, from two to 
five samples being taken in each. Surface samples were dipped 
from the water and the others were obtained using a Knudsen bottle. 


Analyses were undertaken at the Industrial Waters 
Laboratory, Water Quality Division of Inland Waters Branch. 
Complete analysis was carried out on 13 of the samples and the 
specific conductance determined for the remainder with a multiple 
range conductivity meter. 


All data are given in parts per million. Salinity is 
obtained by taking 10-3 x the sum of major constituents as given 
in the table. "Total hardness" is the total of hardness producing 
ions expressed as CaCO3 equivalents ppm. Here, Cat+ and Mg++ 
are considered. 
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The samples were stored between August 20, 1968 and 
February 17, 1969, when they were analyzed. They were retained in 
sealed, glass sample bottles during this period. Three freshwater 


samples analyses of water from the inflowing rivers are appended 
for comparative purposes. 


The bottom samples were obtained using a Dietz-Lafond 
grab sampler. Mechanical analysis was carried out in the 
Sedimentology Laboratory of the Division of Quaternary Research and 
Geomorphology, Geological Survey of Canada. Dry sieves were used 
to 0.44 mm, after which pipette analyses were carried out as 
necessary. Table 4 shows the results. 


*LLETLE oceanographic work has been done in the Baffin 
Island fiords. Flsewhere fiords have been studied in considerable 
detail. The interest of the present investigations lies im the 
possibility that Tasiujaq Cove could, in the future, become 
isolated from the sea, under the aegis of continued post-glacial 
uplift, and form a lake. 


R.J. Knight 
M. Church 
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LONG PROFILE IN SARVALIK ARM OF EKALUGAD FJORD 


Sarvalik Fjord 


Depth (metres) 


0 4 8 12 
km downfjord 


Ekalugad sandur ~ org 


Najjuttuug Fjord | 


Ekalugad Fjord 


from Canadian Hydrographic Service 


Figure 6 Place names and depth profile in the 
seaward approach to Tasiujaq Cove. 
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TABLE 4 


Grain Size Data of Bottom Samples 


Sample Water Depth 
No. (metres) 


Percentage of Total 


Percentage of Fines 


01 S22 «ae 100.0 62,03 31.66 S29 
02 44.37 100.0 ieee 24.54 «Pe Be 
03 of. oe 100.0 go ay oe Fa yl 6.09 
04 26.20 100.0 62.98 UN 6.10 
05 19.85 66.9 4.4 28.4 91.23 6.18 Pe 
06 15. a7 WOR UBS es TheL 93401 6.49 

07 1 oe LA 34.9 47.5 98.88 Lake 

08 ee! she PY 14.7 PAS RS 99 30 0.42 

09 46.91 100.0 63.43 30.61 ¥296 
10 46.44 100.0 58.49 ea 6.78 
11 42.92 100.0 40.15 49.91 9.94 
Lz 31. te 100.0 45.39 44,39 10.22 
is 20.34 2.20 5.4 92435 She malls 50422 8.72 
14 Ione Bos ail 56.4 67.28 27.02 ae pt 
2D 49.26 100.0 21.06 66.03 jae ope ft E 
16 37.45 100.0 44.95 46.32 8.73 
Ls 26.30 100.0 49.28 AS 20 7.47 
18 12.64 100.0 38.49 50.65 10.66 
49 4.24 0.3 99.6 66.85 26241 6.24 
20 49 7 100.0 48.55 43.22 a es | 
21 34.63 100.0 58.84 35.44 aed P3 
23 40.13 100.0 64.36 30.55 53.02 
24 ce oe ae ete 0 87.24 CMe, ey BF 
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Plate 6 Boat and equipment used in the 
collection of the field data at 
Tasiujaq Cove, 


Plate 7 View from North River estuary 
looking into Tasiujaq Cove. 
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GENERATOR LAKE 


The number on each refers to the 
station number of Table 1 and the 
locations of Figure 3. 
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TASIUJAQ COVE 


The number on each refers to the 
station number of Table 3 and of 


Figure 5. 


a9 


40, 08 16 30 
0 TEMPERATURE ( C) 


STATION No. 1 STATION No. 2 STATION No. 3 


DEPTH (METRES) 


& 


CORRECTED 
BATHYTHERMOGRAPH TRACES 
TASIUJAQG COVE 
EKALUGAD FIORD, 1968 
+ Indicates Themometer Measurement 


T zi i, T 
-10 00 10 
0 TEMPERATURE (‘C) 


STATION No. 4 STATION No. 6 


STATION No. 6 


& 


CORRECTED 
BATHYTHERMOGRAPH TRACES 
TASIUJAQ COVE 
EKALUGAD FIORD, 1968 

+ Indicates Themometer Measurement 


$$ $$ $$ ———_ —__——— 
DEPTH (METRES) Ss 


60 


Oo 


DEPTH (METRES) 


= r es 4 

aio a (Uae -10 Of 10 30 6:0 ¥ 
0 TEMPERATURE (°C) 
2 STATION No. 7 STATION No. 8 STATION No. 9 


CORRECTED 
= ee pe, "D : BATHYTHERMOGRAPH TRACES 
TASIUJAQ COVE 
EKALUGAD FIORD, 1968 
+ Indicates Themometer Measurement 


Po 
i—] 


61 


REFERENCES 


Andrews, J.T. 1969. Importance of the radiocarbon standard 
deviation in determining relative sea levels and 
glacial chronology from East Baffin Island, Arctic. 
DAY ght ee 


Angino, E.E., K.B. Armitage and J.C. Tash. 1964. Physico- 
Chemical limnology and Lake Bonny, Antarctica. 
Limnology and Oceanography. 9 pp. 207-217. 


Baird, P.D. 1952. Method of nourishment of the Barnes Ice 
Car whe BLACLOL sae Ghd bes 2-5. 


Barnett, D.M. 1967. Development, landforms, and chronology 
of Generator Lake, Baffin Island, N.W.T. Geog. 
Bu bE res (Spee 9-285: 


L965, Geomorphological investigations, Generator Lake, 
Baffin Island,, District of ‘Pranklin (Parts of 27C 
and 37D). Canada, Geological Survey, Paper 69-1 
(Part Aj; Ds» 36. 


Barry, R.G. and S. Fogarasi. 1968. Climatology studies of 
Baffin Island, Northwest Territories. Canada, 
Inland Waters Branch, Technical Bulletin No. 13. 
106 pp. 


Govorukha, L.S. 1963. Present day conditions of sediment 
accumulation in the lakes of Franz Joseph Land, 
Prouvemy ACKtike . antarktiki. ‘No. 13. pp. 119-122. 


Hansen, K. 1967. The general limnology of arctic lakes as 
illustrated by examples from Greenland. Meddelelser 
om Gronland. Bd:+175., No. 3, 77 pp. 


Hattersley-Smith, G. and H. Serson. 1964. Stratified water 
of a glacial lake in northern Ellesmere Island. 
Arctic, Li. . We. Loon 10. 


Jackson, G.D. 1969. Reconnaissance of north-central Baffin 
Tatand (27C to Cs. 37C to H; SSA toc, parts of 48A). 
Canada, Geological Survey, Paper 69-1 (Part A), 
PP seh ELI Gs 


Légken, O.H. and J.T. Andrews. 1966. Glaciology and chronology 
of fluctuations of the ice margin at the south end 
of the Barnes Ice Cap. Baffin Island, N.W.T. Geog. 
Bull. @(4) 2, -341-359. 


Lgken, O.H. and R.B. Sagar. 1968. Mass balance observations 
on the Barnes Ice Cap, Baffin Island, Canada. 
Intern. Union Geodesy General Assembly, Berne, 
Switzerland Publ. 79 pp. 282-291. 


62 


REFERENCES (cont.) 


McLaren, Ian A. 1967. Physical and chemical characteristics 
of Ogac Lake, a landlocked fiord on Baffin Island. 
J. Fish. Res. Bd. Canada, 24(5): 981-1015. 


Sagar, R.B. 1966. Glaciological and climatological studies 
on the Barnes Ice Cap, 1962-64. Geog. Bull. 8(1): 
3-47. 


Strom, K.M. 1957. A lake with trapped seawater? Nature 180. 
Dargo. 2: 


Ward, W.H. 1952. The physics of deglaciation in central 
Batfinsieland. .JwGladiokho) 2.(.2b)<- 9428 


PRINTED PUBLICATIONS OF THE CANADIAN OCEANOGRAPHIC DATA CENTRE 


IN THE 1969 DATA RECORD SERIES 


CODC REFERENCE 


NO. TITLE 
1 Labrador and Irminger Seas 10-66-001 
2 Grand Banks to the Azores and 10-66-002 
Scotian Shelf( Limited Distribution) 
3 Ocean Weather Station "P" 02-67-007 
02-67-009 
4 East Greenland, Denmark Strait 10-67-001 
and Irminger Sea 
5 Cabot Strait (Limited Distribution) 10-66-003 
6 Ocean Weather Station "P" 02-67-010 
02-68-002 
7 Davis Strait and Northern 10-65-001 
Labrador Sea 
8 Gulf of St. Lawrence and Scotian 10-67-0007 
Shelf (Limited Distribution) 
9 Scotian Shelf (Limited Distribution) 10-68-017 
10-68-003 
10 Ocean Weather Station "P" 02-68-003 
02-68-004 
11 Gulf of St. Lawrence (Limited 10-68-004 
Distribution) 
12 Ocean Weather Station "P" 02-68-005 
02-68-0007 
13 Operation Tanquary, Ellesmere Island, 13-63-001 
N.W.T. (Limited Distribution) 13-64-001 
07-65-0001 


07-66-001 
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